Abstract
22
using an Off-Axis Integrated Cavity Output Spectrometer (OA-ICOS). We also developed a calibration method 23 correcting for the sensitivity of the device against concentration-dependent shifts in δ 13 C and δ 18 O values under 24 highly varying CO2 concentration. The deviations of measured data were modelled, and a mathematical correction 25 model was developed and applied for correcting the shift. By coupling an OA-ICOS with hydrophobic but gas 26 permeable membranes placed at different depths in acidic and calcareous soils, we investigated the contribution of 27 abiotic and biotic components to total soil CO2 release. We found that in the calcareous Gleysol, CO2 originating 28 from carbonate dissolution contributed to the total soil CO2 concentration at detectable degrees potentially due to 29 CO2 evasion from groundwater. 
52
Soil water imprints its δ 18 O signature on soil CO2 as a result of isotope exchange between H2O and CO2 (aqueous).
53
The oxygen isotopic exchange between CO2 and soil water is catalyzed by microbial carbonic anhydrase (Sperber 
60
The conventional method to estimate δ 13 C and δ 18 O of soil CO2 efflux is by using two end-member mixing models 
64
In conventional methods, air sampling is done at specific time intervals, and δ 13 C and δ 18 O are analyzed using 4
and Gianfrani, 2008 155
Leaving the thermostat unit, the gas was directed to the multiport inlet unit of the OA-ICOS. By using the 156 thermostat unit, we introduced a shift in the reference gas temperature and the aim was to test the temperature 157 sensitivity of the OA-ICOS in measuring δ 
177
In situ experiments were conducted to measure δ 
209
The highest level of precision obtained for δ 13 C and δ 18 O measurements at the maximum measuring frequency 210 (1Hz) were determined by using Allan deviation curves (see Figure 3) . Table 3 for the values of the parameters, see supplementary Figure S3 (a) for 227 model residuals), and a three-parameter power function model (see Table 2 ) with r 2 = 0.99 showed the best fit for 228
Diff-δ 18 O (see Table 3 for the values of the parameters, see supplementary Figure S3 bicarbonates resulting in exchange of carbon atoms between carbonates and dissolved CO2.We assume that at our 306 study site, the topsoil is de-carbonated due to intensive agriculture for a longer period and thus soil CO2 there 307 originates primarily from autotrophic and heterotrophic respiratory activity. In contrast to the deeper soil layers,
308
where the carbonate content is high, CO2 from carbonate weathering is assumed to be a dominating source of soil 309 CO2. Also, outgassing of CO2 from the large groundwater body underneath the calcareous Gleysol might contribute 310 to the inorganic CO2 sources in the deeper soil as we found ground water table to be 1-2m below the soil surface. atmosphere. Moreover, the acidic soil was rather dense and contained no stones, strongly suggesting that gas diffusivity was rather small. 
